particles. The formation of Al3Zr shell changes the nature of the interfacial t of the particle with the matrix and slows down the decomposition during the coalescence.
• C and T = 1400 • to study factors that determine the formation of anomalously supersaturated solid solutions in aluminium alloyed with slightly soluble refractory elements;
• to determine the kinetics and morphology of the decomposition of anomalously supersaturated solid solutions in rapidly quenched aluminium alloys;
• to study the thermal stability of structures obtained during decomposition and to assess the possibility of improving their thermal stability. * corresponding author; e-mail: monast@imp.kiev.ua
Experimental
The materials investigated had to be provided with:
high volume fraction and high precipitation density of the strengthening phase, as well as high thermal stability of the structure produced [3] . It was supposed that the high volume fraction would be provided during the decomposition of anomalously supersaturated solid solution obtained by the melt-spinning method; high precipitation density would be formed during continuous decomposition with the precipitation of particles which had a low activation energy for nucleation; thermal stability would be ensured due to a low surface energy and low mist parameter of the matrix with the phase formed, as well as low solubility and low diusion coecient of the alloying element in the matrix [4] . The formation of the Table I . The transmission electron microscopy JEM 2000FXII, conventional light microscopy, and microhardness measurement were used in the studies. is twice as high as the hardness of the Al0.33at.%Zr alloy. The total supersaturation limit of ternary AlScZr alloys was lower as compared to binary AlZr and AlSc alloys. The formation of nano-sized grains was observed for ternary Al0.6%Sc0.24%Zr alloy (Fig. 1d ).
The melt quenching from 1000
• C led to crystallization with the formation of vortex or fan structure (Fig. 2) .
The vortex structure covered several grains (Fig. 2a,c) .
Fan structures were inside grains (Fig. 2b,d) . The thickness of the structure branches was about 10 nm. Decomposition Processes in the Anomalous Supersaturated Solid Solution . . . 
Aging processes of rapidly quenched aluminium alloys
The TEM study showed that regardless of the nature The tendency of the particles being situated on dislocations was observed. When the particle sizes were about 30 nm, they lost coherency due to the formation of mist dislocations at the interphase boundary.
Alloys which crystallized with the formation of fan structure (quenching from 1000 
Thermal stability of structures formed by rapid quenching
The morphology of the decomposition after long-term aging at high temperatures was studied to determine the thermal stability of the structure obtained (Fig. 3) .
Comparison of structural changes during isothermal ag- It was found that the loss of strength of AlSc alloys was due to the loss of coherence of the strengthening Al 3 Sc phase particles (Fig. 3b,d) . In AlZr alloys the loss of strength was due to the formation of a stable tetragonal DO 23 -ordered Al 3 Zr phase.
The Al 3 Zr metastable phase particles were replaced by composite L1 2 /DO 23 particles during aging at 450
• C in AlZr alloys (Fig. 4) .
The plate-like stable phase was formed inside the metastable phase particle (the size ≈ 10 nm) along ⟨100⟩. Further aging resulted in complete dissolution of the metastable phase and the formation of a rod-like stable phase with the length of about 80 nm after 70 h of aging (Fig. 4) . Reduction in size of particles formed after long-term aging due to the 0.24 at.%Zr addition in Al0.6 at.% Sc alloy is shown in Fig. 6 . The formation of Al 3 Zr shell changes the nature of the interfacial t of the particle and the matrix, slows down the decomposition during the coalescence stage, which improves the thermal stability of alloys.
